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(57)Abstract: 

PURPOSE: To quickly implement phase locking and 
tracing with respect to an input signal and to reduce 
phase jitter of a synchronizing signal. 
CONSTITUTION: A phase comparator section 101 is 
provided with a phase comparator 107 receiving inputs 
R\ Y as they are and a phase comparator 108 receiving 
them after inversion and implements phase comparison 
at both leading and trailing edges of the input signal. 
Since number of times of correction of the phase is 
doubled in a same time in comparison with the phase 
comparison at the trailing edge only, the phase locking 
and tracing to the input signal are quickened and phase 
jitter in a synchronizing signal due to noise or instability 
of the oscillating frequency of a voltage controlled 
oscillator 104 is reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The phase -comparison section which considers an input signal and a synchronizing signal as an 
input A charge pump circuit which considers the output as an input, a low pass filter which considers the 
output as an input, and a voltage controlled oscillator which considers the output as an input The 1st 
phase frequency comparator to which it is the phase lock loop equipped with the above, and said 
phase -comparison section considers an input signal and a synchronizing signal as an input as it is, The 
2nd phase frequency comparator which considers an output of the 1st inverter which reverses an input 
signal, and an output of the 2nd inverter which reverses a synchronizing signal as an input, It is 
characterized by consisting of the 1st AND gate which considers the 1st output of the 1st phase frequency 
comparator, and the 1st output of the 2nd phase frequency comparator as an input, and the 2nd AND gate 
which considers the 2nd output of the 1st phase frequency comparator, and the 2nd output of the 2nd 
phase frequency comparator as an input. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the phase lock loop of a digital signal in more detail 

about the clock supply circuit of a digital system. 

[0002] 

[Description of the Prior Art] In a digital phase lock loop, in order to obtain the largest possible frequency 
drawingin range (pull in range), a phase frequency comparator is used for the phase -comparison section. 
If the pull in range of a phase lock loop is a frequency error in the oscillation frequency range in 
accordance with the oscillation frequency range of a voltage controlled oscillator by the comparison 
property of a phase frequency comparator, phase simulation will surely be obtained. 

[0003] Drawing 3 shows the circuit diagram of the conventional digital phase lock loop which used such a 
phase frequency comparator. This circuit consists of the phase frequency comparator 307 and a charge 
pump circuit (CP) 102, a low pass filter (LPF) 103, and a voltage controlled oscillator (VCO) 104. The 
frequency error or phase error of an input signal and the output signal of a voltage controlled oscillator 
104 is detected by the phase frequency comparator 307, and is changed into analog voltage by the charge 
pump circuit 102 and the low pass filter 103. This analog voltage controls the oscillation frequency of a 
voltage controlled oscillator 104 as control voltage. If the phase of an input signal and the output signal of 
a voltage controlled oscillator 104 is in agreement, control voltage will become fixed, phase simulation 
will be completed, and a synchronizing signal will be obtained. A synchronization passes through two 
processes in which a phase drawing in (lock in) process performs phase simulation, after bringing the 
oscillation frequency of a voltage controlled oscillator 104 close to the frequency of an input signal 
according to a frequency drawing in (pull in) process first. 

[0004] The circuit diagram of the conventional phase frequency comparator 307 is shown in drawing 4 . 
The conventional phase frequency comparator 307 is a sequential circuit which consists of NAND gates 
401 and 402,403,404,405 and RS flip flop 406,407. The actuation is shown in drawing 5 . Drawing 5 (a) 
shows the table of the circuit of drawing 4 of operation, the mark in drawing - the phase frequency 
comparator 307 of drawing 4 - referring to R and V - an input and Ut - Dt The present output, Ut+1, 
and Dt+1 As for logical level "L"" H", a upward arrow head, and a downward arrow head, the output after 
an input changes, and L and H show the rising edge and falling edge of a pulse, respectively, x shows an 
arbitration input. This phase frequency comparator 307 detects the falling edge of two input signals, and 
outputs the signal according to that phase contrast. For example, when the phase of R progresses rather 



than that of V, an output U is set to L by only phase contrast, and an output D is still H. L Moreover, as for 
an output U, in the case of reverse, only in phase contrast, an output D becomes with H. As for drawing 5 
(b), R shows the wave of the phase frequency comparator 307 when a phase progresses of operation rather 
than V. If the phase of R gives the input signal which progressed for a while rather than V, according to 
drawing 5 (a), the phase frequency comparator 307 detects falling of R first, will set an output U to L from 
H, then, will detect falling of V, and will return an output U to H from L. At this time, an output D is still 
H. Thus, the phase frequency comparator 307 detects phase contrast. 
[0005] 

[Problem(s) to be Solved by the Invention] In the conventional digital phase lock loop, since a phase 
comparison was performed only in falling of an input signal pulse (it is an edge trigger), in the lock in 
process, synchronous time amount was needed for a long time, and there was a defect that the phase 
jitter of a synchronizing signal could become large. 

[0006] For example, after the example of drawing 5 (b) of operation also detects phase contrast at a 
certain time of day t so that clearly, it must wait a term about 1 round of an input signal to detection of 
the following phase contrast, and the phase frequency comparator 307 has not carried out detection 
actuation in the meantime. Therefore, since amendment of the phase error produced by instability (the 
temperature change, fluctuation of supply voltage, etc.), a noise, etc. of oscillation frequency of the voltage 
controlled oscillator 104 produced in the meantime cannot be performed, the phase jitter of a 
synchronizing signal can become large. Conversely, it turns out that the flattery to the phase change of an 
input signal can become slow by the same reason. 

[0007] It aims at offering the phase lock loop which the phase simulation and flattery to an input signal 
are quickly performed [ phase lock loop ] rather than before, and decreases the phase jitter of the 
synchronizing signal by instability, a noise, etc. of oscillation frequency of a voltage controlled oscillator 
104 in this invention. 
[0008] 

[Means for Solving the Problem] In a phase lock loop where this invention consists of the 
phase comparison section which considers an input signal and a synchronizing signal as an input, a 
charge pump circuit which considers the output as an input, a low pass filter which considers the output 
as an input, and a voltage controlled oscillator which considers the output as an input The 1st phase 
frequency comparator to which said phase -comparison section considers an input signal and a 
synchronizing signal as an input as it is, The 2nd phase frequency comparator which considers an output 
of the 1st inverter which reverses an input signal, and an output of the 2nd inverter which reverses a 
synchronizing signal as an input, The 1st AND gate which considers an AND of the 1st output of the 1st 
phase frequency comparator, and the 1st output of the 2nd phase frequency comparator as an output, It is 
considering as a configuration which consists of the 2nd AND gate which considers an AND of the 2nd 
output of the 1st phase frequency comparator, and the 2nd output of the 2nd phase frequency comparator 
as an output. 
[0009] 

[Function] By making a digital phase lock loop such a configuration, a phase comparison with the 
oscillation output of a voltage controlled oscillator 104 is performed in both the standup of an input signal, 
and falling. Then, since the count of amendment of a phase doubles in the same time amount compared 
with the case where the phase comparison is being performed, only in the conventional falling, the phase 



simulation and flattery to an input signal are performed quickly, and the phase jitter of the synchronizing 
signal by instability, a noise, etc. of oscillation frequency of a voltage controlled oscillator 104 decreases. 
[0010] 

[Example] Next, this invention is explained to details using a drawing. Drawing 1 is the circuit diagram 
showing one example of the phase lock loop of this invention. This example consists of the 
phase-comparison section 101, a charge pump circuit 102, a low pass filter 103, and a voltage controlled 
oscillator 104. The 1st phase frequency comparator 107 to wliich the phase -comparison section 101 
considers an input (R\ V) 111, i.e., an input signal, and a synchronizing signal 112 as an input (Rl and 
Vl) as it is, The 2nd phase frequency comparator 108 which considers the output of the 1st inverter 105 
which reverses R', and the output of the 2nd inverter 106 which reverses V* as an input (R2 and V2), The 
1st output Ul of the 1st phase frequency comparator 107 The 1st output U2 of the 2nd phase frequency 
comparator 108 The AND gate 109 which makes an AND output LP, The 2nd output Dl of the 1st phase 
frequency comparator 107 Output D2 of the 2nd phase frequency comparator 108 It consists of the 2nd 
AND gate 110 which makes an AND output D\ 

[0011] In drawing 1 , the oscillation output of an input signal and a voltage controlled oscillator 104 is 
inputted into the phase -comparison section 101, and a phase error is detected to the extent that it falls 
with the standup of these inputs and comes out. That phase error is changed into analog voltage by the 
charge pump circuit 102 and the low pass filter 103, serves as control voltage of the oscillation frequency 
of a voltage controlled oscillator 104, and oscillates a voltage controlled oscillator 104 on the frequency 
according to this control voltage. If the phase of an input signal and the oscillation output signal of a 
voltage controlled oscillator 104 is in agreement, it will become fixed [ the control voltage of a voltage 
controlled oscillator 104 ], phase simulation will be completed, and a synchronizing signal will be 
obtained. 

[0012] Drawing 2 is the wave form chart showing an example of actuation of the phase -comparison 
section 101 which constitutes this invention, the output Ul of the 1st phase frequency comparator 107 
which inputs the signal of an input (R\ V) as it is, and Dl The output U2 of the 2nd phase frequency 
comparator 108 which is reversed, respectively and inputs the signal of an input, and D2 By taking an 
AND about each, the result which carried out the phase comparison to the output (LP, D 1 ) in both the 
standup of R* and V 1 and falling is outputted. The part lock in process in which phase simulation doubled 
compared with the conventional circuit in the time amount with the same count of detection of a phase 
error since the oscillation frequency of a voltage controlled oscillator 104 was amended and this output 
signal realized is performed quickly. It becomes possible for the phase simulation and flattery to an input 
signal to be quickly performed by this rather than before, and to decrease the phase jitter of the 
synchronizing signal by instability, a noise, etc. of oscillation frequency of a voltage controlled oscillator 
104. 

[0013] As mentioned above, although this invention was explained with the example, this invention is not 
limited only to this example. For example, although the phase frequency comparator used for the 
phase-comparison section is explained taking the case of what detects the falling edge of an input pulse, 
even if it uses what detects a rising edge, it is clear that this invention is applicable. 
[0014] 

[The result of invention] According to this invention, the stable synchronizing signal which the phase 
simulation and flattery to an input signal are quickly performed [ synchronizing signal ] rather than 



before, and decreased the phase jitter by instability, a noise, etc. of oscillation frequency of a voltage 
controlled oscillator can be obtained. 
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